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Introduction
Central pancreatectomy (CP) is preferred to distal 
pancreatectomy (DP) for patients with benign or 
neuroendocrine tumours located at the neck or distal 
body of the pancreas without vascular involvement, in 
order to preserve pancreatic parenchyma. Laparoscopic 
surgery is becoming more established in HPB surgery. 
However, following CP, pancreatic reconstruction of 
the pancreatic stump is difficult due to a soft pancreatic 
body and a normal, non-dilated pancreatic duct, leading 
to increased rates of postoperative pancreatic fistula 
(POPF). Conventional reconstructive techniques are either 
by pancreaticojejunostomy (1), with a Roux-en-Y loop 
anastomosis to either the end or side of the jejunum, or a 
pancreaticogastrostomy (PG) to the posterior wall of the 
stomach. For laparoscopic PJ, the formation of a Roux-
en-Y loop has to be performed first before the pancreatic 
anastomosis, which is a technically challenging step that is 
also time-consuming. PG presents even further technical 
difficulties laparoscopically, as the pancreatic stump needs to 
be mobilised off the splenic vein for at least 4 cm in length 
before it can be safely reconstructed into the posterior 
wall of stomach. The latter requires an invagination of the 
pancreatic stump through gastrostomy in the posterior wall 
of stomach. It is extremely technically demanding to do this 
in a limited space and operative field laparoscopically. 
In our centre, a novel technique has been described by 
a senior surgeon (Long R. Jiao), termed the laparoscopic 
long sleeve pancreaticogastrostomy (LPG) technique, a new 
laparoscopic method for reconstruction of the pancreatic 
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stump during CP. It is envisaged that this technique avoids 
some of the technical challenges surrounding current 
methods of pancreatic stump anastomosis, without any 
increase in morbidity associated with the reconstruction. 
This may allow a greater proportion of surgeons to consider 
CP for appropriate patients.
Methods
The LPG is performed by one senior HPB surgeon (Long 
R. Jiao). With the patient in a Lloyd-Davies position, 
laparoscopic CP is carried out using a standard five port 
technique (one camera and 4 mm × 10 mm ports). In 
brief, the procedure starts with incision of the gastrocolic 
omentum to access the lesser sac and expose the pancreas. 
Following evaluation of the anatomy, an intraoperative 
laparoscopic ultrasound of the pancreas is performed to 
confirm the location of the lesion. Next, the posterior 
peritoneum is incised at the inferior and superior margins of 
the pancreas to further expose the segment of the pancreas 
for resection. The distal resection margin is identified, 
formed by the course of the superior mesenteric vein 
(SMV) posterior to the pancreas. Next, the splenic artery is 
identified superior to the pancreas and slung using a vessel 
loop. A tunnel is created by dissecting posterior to the 
pancreas over the SMV, with careful ligation of the small 
pancreatic veins by a combination of LigaSure (Covidien, 
Hampshire, UK) and LigaClips (Ethicon, Berkshire, UK). 
Following this, the splenic vein is identified and dissected off 
the posterior pancreas. The proximal transection at the neck 
is then carried out using an EndoGIA laparoscopic stapling 
device (45 mm, blue cartridge; Covidien, Hampshire, 
UK) and the pancreatic stump oversewn with interrupted 
2/0 prolene sutures. The pancreas dissection is continued 
towards the tail aided by traction sutures on the pancreas. 
Following adequate dissection 2 cm away from the tumour, 
the distal resection margin at the body/tail is transected 
using a combination of laparoscopic scissors and cautery. 
For the LPG, the pancreatic stump at body/tail is 
mobilized laparoscopically to free it at least 1 cm away 
from the splenic vein. The stomach is then brought down 
to measure and decide the position of LPG. A window is 
created at the point for gastroplasty in an avascular area of 
greater curvature of stomach. The gastroepiploic pedicle 
at this point is ligated with Hem-o-lok (Teleflex, NC, 
USA) and divided with laparoscopic scissors. Vertical band 
gastroplasty is then created with a 60mm EndoGIA stapler 
(TriStaple™, tan cartridge; Covidien, Hampshire, UK) 
over 3 cm away from the lesser gastric border to ensure 
gastric outlet patency (Figure 1). A long sleeve gastric tube 
measuring at least 6 cm in length in the greater curvature 
of stomach is then prepared and made ready for an end to 
end PG (Figures 1,2). A pancreatic stent is inserted into the 
pancreatic duct across the anastomosis whenever pancreatic 
duct is visible (Figure 2). A continuous running suture with 
2/0 PDS is applied laparoscopically to the posterior wall 
and interrupted sutures to the anterior wall for an end-to-
end LPG.
At the end of operation, a size 20 French Robinson drain 
is placed behind the anastomosis and the resected specimen 
is retrieved using an Endopouch specimen retrieval bag 
(Ethicon, Berkshire, UK), via either a Pfannenstiel incision 
or extension of the umbilical port incision, depending on 
the size of specimen. 
Post-operat ively pat ients  are cared for on our 
hepatobiliary surgical ward with the introduction of clear 
fluids on day one and solid diet on day 3 as tolerated. 
Following discharge, patients are followed-up in the 
outpatient clinic 2 weeks post-operatively and then at three 
monthly intervals for the first year.
Figure 1 Schematic drawing showing the first part of the 
laparoscopic long sleeve pancreaticogastrostomy (LPG) technique. 
The central pancreatectomy has been performed and the proximal 
pancreatic resection margin (closest to the head of pancreas) has 
been created with the EndoGIA laparoscopic stapling device 
(45 mm, blue cartridge; Covidien, Hampshire, UK) and the 
pancreas oversewn with interrupted 2/0 prolene sutures. The 
intended staple line for the 60 mm Endo GIA (TriStaple™, tan 
cartridge; Covidien, Hampshire, UK), is shown to construct a long 
gastric sleeve measuring at least 6 cm in length.
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Results
Four patients underwent a laparoscopic CP using the LPG 
technique. There were 2 males and 2 females with a median 
age of 49 years (range, 30–65 years). All operations were 
completed laparoscopically with a mean operative time of 
238.5±19.8 min. The length of time for reconstruction of 
LPG anastomosis was 37.6±7.6 min on average. Median 
length of stay was 5.5 days (range, 3.0–8.0 days). Final 
histology of these 4 cases revealed a side-branch IPMN 
with PanIN 2 (n=1), NET (n=1), metastatic melanoma (n=1) 
and MCN (n=1). Median tumour size was 23.4 mm (range, 
28.3–30.0 mm). Median follow-up was 6.9 months (range, 
2.0–18.0 months) with no mortality. One patient had a 
grade A POPF, as defined by the International Study Group 
on Pancreatic Fistula in 2005 (2). He had a high amylase 
level in the drain fluid (drained <30 mLs/24 hours), but was 
clinically well and was discharged with the drain in situ on 
the fifth post-operative day. The drain was removed 7 days 
after discharge in the outpatient clinic.
Discussion
CP was first described by Dagradi and Serio in 1984 and 
has since gained popularity amongst pancreatic surgeons. 
It has a lower risk of endocrine insufficiency and exocrine 
insufficiency than the alternative operation—DP (3-5). 
Laparoscopic central, rather than distal, pancreatectomy 
should be the operation of choice, when possible, for 
patients with benign or low-malignant pancreatic tumours 
at the neck or distal body of the pancreas to ensure 
pancreatic parenchymal and splenic preservation. However, 
worldwide there are few published reports on laparoscopic 
or robotic CP, with less than 40 cases in total and the 
largest series reporting only 11 cases (6-16) due to technical 
difficulties. We describe 4 cases of laparoscopic CP here 
with a novel reconstruction technique for the pancreatic 
stump. Laparoscopic LPG is a technically less demanding 
anastomosis, requiring just over half an hour of operative 
time in this series. There were no mortalities in our 
series, and one patient developed a grade A POPF, which 
was managed conservatively. In this case, the pancreatic 
duct could not be identified, nor stented intraoperatively. 
We have shown that the LPG technique is feasible with 
minimal morbidity. It may be technically easier to perform 
than conventional anastomotic methods. A randomized 
controlled trial is required to evaluate its operative 
outcomes, morbidity and mortality compared to current 
techniques.
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